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(57) [Abstract] 

[Object] In a Raman amplifier and an optical communication system using the 
Raman amplifier, to reduce gain variations. Also to reduce the gain variations for each 
gain medium fiber. 

[Means] A Raman amplifier to perform a Raman amplification of an incident signal 
light which consists of an optical fiber to be used as a gain medium for the Raman 
amplification, a pump light source to pump said optical fiber, a pump light from said 
pump light source, a multiplexer to multiplex said signal light, gain detecting unit that 
detects the Raman gain from said Raman amplifier, and a control circuit to drive 
electrically said pump light source based on the detected gain value obtained by said 
gain detecting unit, keeping said Raman gain constant when a total value of the input 
signal light power and the when the type or the length of said optical fiber vary. 

[0030] (Example 1 ) The concentrated Raman amplifier of signal light power 
detection type in the example 1 of this embodiment 1 , as shown in Fig. 4 (a), is intended 
for a case where a gain medium fiber is said Raman fiber 4 (the same applies to the 
gain medium fibers in examples 2 to 7 below). However optical parts such as an 
optical isolator that are self explanatory and would be used as necessary in front of the 
gain medium fiber and/or at the back thereof, as is the case with the prior arts, are 
omitted. Raman gain detection is performed by using signal lights SR which propagate 
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through Raman fiber 4. Some or all of said signal lights SR, that is, some wavelengths 
or all wavelengths of the wavelength multiplexing signal lights are branched in front of 
said Raman fiber 4 and at the back thereof respectively, the branched signal lights SR 
are received by their respective light receiving unit 9, and the signal light power in front of 
5 said Raman fiber 4 and at the back thereof is detected. Said light receiving unit 9 has a 
light receiver to perform an photoelectric conversion and an optical filter to pick up 
exclusively a desired signal light wavelength as necessary (see cited reference 4: H. 
Suzuki et al., Phton. Technol. Lett., Vol. 10, pp. 734 to 736, 1998). 
[0031 ] The signal light power levels which were converted into electrical signals by 

1 0 each of said light receiving unit are transmitted to control circuit 7 where these two signal 
light power levels are compared and a Raman gain is calculated from their ratio. Said 
control circuit 7 adjusts the pump light power so that the calculated Raman gain become 
equal to an intended Raman gain. Said pump light source is a semiconductor laser, 
solid laser and so forth and generally driven by an electrical current. This means that 

1 5 said pump light power varies depending on said drive current. 

[0050] (Example 8) The distributed Raman amplifier in the example 8 of this 
embodiment 2, as shown in Fig. 1 1 (a), is similar to said example 1 , however, the 
example 8 has a major difference in that the gain medium fiber is transmission fiber 1 A 

20 as opposed to said example 1 where the gain medium fiber is Raman fiber 4. 

[0051 ] The same holds true for the examples 9 to 14 below and each of them is 
similar to said examples 2 to 7 respectively. The examples 9 to 14 are significantly 
different in that the gain medium fiber is transmission fiber 1 A whereas in said examples 
2 to 7 the gain medium fiber is Raman fiber 4. The transmission fiber 1 A is usually over 

25 several tens of kilometers in length and characterized by that a point in front of the 
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transmission fiber 1A and a point at the back thereof are separated by its length. 
Therefore, the difference between the case of the concentrated Raman amplifier using 
the Raman fiber 4 (said examples 1 to 7) and the case of the distributed Raman 
amplifier using the transmission fiber 1 A (examples 8 to 14) is remarkable especially 
5 when the gain detecting unit is arranged in front of the transmission fiber 1 A and at the 
back thereof. 

[0052] In the example 8, a Raman gain detection is performed by using signal 
lights which propagate through the transmission fiber 1 A. Some or all of said signal 
lights, that is, some wavelengths or all wavelengths of the wavelength muftiplexing signal 

1 0 lights are branched in front of the transmission fiber 1 A and at the back thereof by their 
respective branching devices 8A, 8B, branched signal lights are received by their 
respective light receiving unit 9A, 9B, and the signal light power in front of the 
transmission fiber 1 A and at the back thereof is detected. Difference from said 
example 1 is that an input signal light power value being monitored in front of the 

1 5 transmission fiber 1 A is transferred to the pump light source 2 side by using monitor 
signal light OSR from newly installed light source 17 and multiplexer 3C. To this end, 
control unit 1 8 for the light source 1 7 for use with the monitor signal light is installed at the 
input side of the transmission fiber 1 A and demultiplexer 8F for use with the monitor 
signal light and light receiving unit 20 are installed at the output side of transmission fiber 

20 1A. 
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